SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, TSUTOMU OHISHI , a citizen 
of Japan residing at Fukuoka, Japan and KOHJI SHIMIZU, 
a citizen of Japan residing at Fukuoka, Japan have 
invented certain new and useful improvements in 

IMAGE FORMING APPARATUS 

of which the following is a specification:- 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to technology 
for launching an external application that is installed 
5 separately from preinstalled applications in an image 
forming apparatus that provides user services on 
copying, printing, scanning, faxing and the like. 

2 . Description of the Related Art 
Recently, an image forming apparatus (to be 

10 referred to as a compound machine hereinafter) that 

includes functions of a printer, a copier, a facsimile, 
a scanner and the like in a cabinet is generally known. 
The compound machine includes a display part, a 
printing part and an image pickup part and the like in 

15 a cabinet. In the compound machine, three pieces of 
software corresponding to the printer, copier and 
facsimile respectively are provided, so that the 
compound machine functions as the printer, the copier, 
and the facsimile respectively by switching the 

20 software. 

Such a conventional compound machine on the 
market includes a mass storage such as a hard disk 
device (HDD) . Although a hard disk device is used for 
storing an application program for a PC {Personal 
25 Computer) , the hard disk device in the image forming 
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apparatus is not used for storing an application 
program but is used mainly for storing image data since 
reliability of the hard disk device is low. 

Therefore, according to the conventional 
5 compound machine, firmware including the application 
program is provided by embedding it in a nonvolatile 
memory such a flash memory when the compound machine is 
produced. Then, every application is launched from the 
nonvolatile memory . 

10 Since the conventional compound machine is 

provided with each software for the printer, the copier, 
the scanner and the facsimile individually, much time 
is required for developing the software. Therefore, 
the applicant has developed an image forming apparatus 

15 (compound machine) including hardware resources, a 
plurality of applications, and a platform including 
various control . services provided between the 
applications and the hardware resources. The hardware 
resources are used for image forming processes for a 

20 display part, a printing part and an image pickup part. 
The applications perform processes intrinsic for user 
services of printer, copier and facsimile and the like. 
The platform includes various control services 
performing system side processes such as management of 

25 hardware resources necessary for at least two 



applications commonly, execution control of the 
applications, and image forming processes. 

According to such a new compound machine, the 
applications and the control services are provided 
separately, in which the control services perform 
complicated processes such as accessing hardware 
resources and the operating system. Thus, after the 
compound machine is shipped, users or third party 
venders can develop new applications to run on the 
compound machine. By doing so, various functions can 
be provided. 

As to the new compound machine, it is 
necessary to install the external application into the 
compound machine after the compound machine is shipped 
separately from the existing applications, in which the 
existing applications relates to image forming 
processes such as copying, printing, scanning and 
faxing installed before the compound machine is shipped. 
In addition, it is necessary to launch the installed 
external applications . 

However, it is generally difficult to embed 
the external application in the nonvolatile memory 
after the shipment of the compound machine. Therefore, 
it can be considered to use an IC card such as a flash 
card or a hard disk device as a storing area for the 
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external application . 

However, as to the new compound machine, for 
using the hard disk device or the IC card as the 
storing area for the external application, it is 
5 necessary to launch the external application from the 
hard disk device or the IC card. In addition, as to 
the new compound machine, the external application may- 
be provided via a network. 

In addition, as mentioned above, in the case 

10 where various mediums or areas such as the IC card, 
hard disk, an area in a network can be used as the 
storing area for the external application, there may be 
cases where all external applications can not be 
launched due to limitations of resources such as memory 

15 area of the compound machine. Thus, there may be a 
problem in that an external application can not be 
added in a customer side. This is a new problem that 
was not a problem for the conventional compound machine 
since the conventional compound machine does not assume 

20 installing the external application after shipment of 
the compound machine . 



SU MMAR Y OF THg INVENTION 

An object of the present invention is to 
25 provide an image forming apparatus that can launch 
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external applications selectively even when the 
external applications are stored in various mediums 
and/or various areas. 

The above-mentioned object is achieved by an 
5 image forming apparatus that includes service modules 

for performing system side processes on image formation, 
wherein applications can be added to the image forming 
apparatus separately from the service modules, the 
image forming apparatus including: an application 

10 launch part for referring to launch selection 

information indicating at least a location that stores 
one or more applications, and launching the one or more 
applications from the at least a location according to 
the launch selection information. 

15 According to this invention, when 

applications are stored in various locations, the image 
forming apparatus can select one or more locations and 
launch applications from the one or more locations. 
Thus, an image forming apparatus that can provide 

20 various capabilities can be provided in which launch of 
applications can be performed selectively. 

The above object is also achieved by a 
computer program for causing an image forming apparatus 
to launch an application, wherein image forming 

25 apparatus includes service modules for performing 
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system side processes on image formation, and 
applications can be added to the image forming 
apparatus separately from the service modules, the 
computer program including: application launch program 
5 code means for referring to launch selection 

information indicating at least a location that stores 
one or more applications, and launching the one or more 
applications from the at least a location according to 
the launch selection information. 
10 Also according to this program, the 

capability of selectively launching applications can be 
provided for the image forming apparatus . 



BRIEF DESCRIPTION OF THE DRAWINGS 
15 Other objects, features and advantages of 

the present invention will become more apparent from 
the following detailed description when read in 
conjunction with the accompanying drawings, in which: 
Fig.l is a block diagram of a compound 
20 machine according to a first embodiment; 

Fig. 2 is a block diagram showing functional 
configuration of an external application launching part 
of the compound machine of the first embodiment; 

Fig. 3 shows an example of information in a 
25 launch setting file according to the first embodiment; 
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Fig.4 shows an example of an application 
description file according to the first embodiment; 

Fig. 5 shows setting information of launch 
selection data, extension setting data and external 
5 application presence or absence data according to the 
first embodiment; 

Fig. 6 is a flowchart showing procedure of the 
initialization by the compound machine initializing 
part according to the first embodiment; 
10 Fig. 7 is a flowchart showing the procedure 

for launching the external application according to the 
first embodiment; 

Fig. 8 shows an initial setting screen 
according to the first embodiment; 
15 Fig. 9 is a hardware block diagram of the 

compound machine of the first embodiment; 

Fig. 10 is an example of the information of 
the extension setting data of the compound machine of a 
second embodiment; 
20 Fig. 11 is a flowchart showing the procedure 

for launching the external application according to the 
second embodiment; 

Fig. 12 shows information in the initial 
setting screen displayed on the operation panel 
2 5 according to the second embodiment; 
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Fig. 13 is a block diagram showing functional 
configuration of the external application launching 
part of the compound machine of a third embodiments- 
Fig, 14 shows an example of a launch setting 
5 file 1321 or 1341 according to the third embodiments- 
Fig. 15 shows setting information of the 
launch selection data according to the third 
embodiment ; 

Fig. 16 is a flowchart showing the procedure 
10 for launching the external application according to the 
third embodiment; 

Fig. 17 shows an initial setting screen 
according to the third embodiments- 
Fig. 18 is a block diagram of the compound 
15 machine according to a fourth embodiment. 



DETAILED DESCRTPTIQN OF THE PREFERRED EMBODIMENTS 

In the following, an image forming apparatus 
of preferred embodiments will be described with 
20 reference to attached figures. 
(First embodiment) 

Fig.l is a block diagram of an image forming 
apparatus (to be referred to as a compound machine 
hereinafter, the image forming apparatus can be also 
25 referred to as a composite machine, a multifunctional 
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machine and the like) according to the first embodiment 
of the present invention. According to the compound 
machine, when an third party such as a customer or a 
third vendor develops an external application after the 
5 compound machine is shipped, the external application 
can be installed in a hard disk device (HDD) of the 
compound machine by using an installer of the compound 
machine. Then, after diagnosing the HDD, the external 
application can be launched from the HDD by using an 

10 external application launching part of the compound 
machine. In addition, according to the present 
embodiment, the external application can be stored in 
an IC card in an executable format, so that the 
application can be launched from the IC card by 

15 inserting the IC card into an IC card interface part of 
the compound machine. In addition, according to the 
compound machine of the present embodiment, the 
external application can be launched from either of the 
HDD and the IC card by selecting them. 

20 As shown in Fig.l, the compound machine 100 

includes hardware resources and a software group 110. 
The hardware resources include a black and white line 
printer (B&W LP) 101, a color laser printer 102, and 
hardware resources 103 such as a scanner, a facsimile, 

25 a hard disk, memory (RAM, NV-RAM, ROM and the like) and 



a network interface. The software group 110 includes a 
platform 120, applications 130, a compound machine 
initializing part 129, a HDD diagnosing part 132, and 
an external application launch part 131. 

The external application launch part 131 
launches the external application 117 installed in the 
HDD 103 if the result of the diagnosis of the HDD 103 
is normal. In addition, the external application 
launch part 131 launches the external application 
stored in a recording medium such as an IC card. 
Further, the external application launch part 131 
selects between the HDD 103 and the IC card from one of 
which the external application is launched. 

The compound machine initializing part 129 is 
a process that is launched first on the general OS 121, 
and launches control services, applications (excluding 
the external application 117) , the HDD diagnosing part 
132, and the external application launch part 131. 

The HDD diagnosing part 132 diagnosing the 
HDD 103 for checking physical defects, consistency of 
file systems and the like. The HDD diagnosing part 132 
sends the result of the diagnosis to the external 
application launch part 131 by using interprocess 
communication such as message sending. 

The platform 120 includes control services 
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for interpreting a process request from an application 
to issue an acquiring request for the hardware 
resources, a system resource manager (SRM) 123 for 
managing one or more hardware resources and arbitrating 
5 the acquiring requests from the control services, and a 
general-purpose OS 121. 

The control services include a plurality of 
service modules, which are a system control service 
(SCS) 122, an engine control service (ECS) 124, a 
10 memory control service (MCS) 125, an operation panel 

control service (OCS) 126, a fax control service (FCS) 
127, and a network control service (NCS) 128. Each 
control service has application program interfaces 
(API) that receive requests from the applications 130 
15 and provide services to the applications. The API may 
be a function, an event or the like. 

The general purpose OS 121 is a general 
purpose operating system such as the UNIX, and can 
execute each piece of software of the platform 120 and 
20 the applications 130 concurrently as a process. 

The process of the SRM 123 is for performing, 
with the SCS 122, control of the system and performing 
management of resources. The process of the SRM 123 
performs arbitration and execution control for requests 
25 from the upper layer that uses hardware resources 
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including engines such as the scanner part and the 
printer part, a memory, a HDD file, a host I/Os 
(Centronics I/F, network I/F IEEE1394 I/F, RS232C I/F 
and the like) . 
5 More specifically, the SRM 123 determines 

whether the requested hardware resource is available 
(whether it is not used by another request) , and, when 
the requested hardware resource is available, notifies 
the upper layer that the requested hardware resource is 

10 available. In addition, the SRM 123 performs 

scheduling for using hardware resources for the 
requests from the upper layer, and directly performs 
processes corresponding to the requests (for example, 
paper transfer and image forming by a printer engine, 

15 allocating memory area, file generation and the like) . 

The process of the SCS 122 performs 
application management, control of the operation part, 
display of system screen, LED display, resource 
management, and interrupt application control. 

20 The process of the ECS 124 controls engines 

of hardware resources including the white and black 
laser printer (B&W LP) 101, the color laser printer 
(Color LP) 102, the scanner, and the facsimile and the 
like. The process of the MCS 125 obtains and releases 

25 an area of the image memory, uses the hard disk 



apparatus (HDD), and compresses and expands image data. 

The process of the FCS 127 provides APIs for 
sending and receiving facsimile data from the 
application layer by using PSTN/ISDN network, 
registering/referring of various kinds of facsimile 
data managed by BKM (backup SRAM) , facsimile reading, 
facsimile receiving and printing, and mixed sending and 
receiving . 

The NCS 128 is a process for providing 
services commonly used for applications that need 
network I/O. The NCS 128 distributes data received 
from the network to a corresponding application, and 
acts as mediation between the application and the 
network when sending data to .the network. More 
specifically, the process of the NCS 128 includes 
server daemon such as ftpd, httpd, Ipd, snmpd, telnetd, 
smtpd, and client function of the protocol. 

The process of the OCS 126 controls an 
operation panel that is a means for transferring 
information between the operator (user) and control 
parts of the compound, machine. In the compound machine 
100 of the embodiment, the OCS 126 includes an OCS 
process part and an OCS function library part. The OCS 
process part obtains an key event, which indicates that 
the key is pushed, from the operation panel, and sends 
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a key event, function corresponding to the key event to 
the SCS 122. The OCS function library registers 
drawing functions and other functions for controlling 
the operation panel, in which the drawing functions are 
5 used for outputting various images on the operation 

panel on the basis of a request from an application or 
from the control service. When the application is 
developed, functions in the OCS function library is 
linked to an object program that is generated by 

10 compiling a source code file of the application, so 

that an executable file of the application is generated. 
The OCS 126 can be operated as a process, or the OCS 
126 can be configured as an OCS library. 

The application 130 includes a printer 

15 application 111 that is an application for a printer 

having page description language (PDL) and PCL and post 
script (PS), a copy application 112, a fax application 
113 that is an application for facsimile, a scanner 
application 114 that is an application for a scanner, a 

20 network file application 115 and a process check 
application 116. 

Interprocess communication is performed 
between a process of the application 130 and a process 
of the control service, in which a function is called, 

25 a returned value is sent, and a message is sent and 
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received. By using the interprocess communication, 
user services for image forming processes such as 
copying, printing, scanning, and sending facsimile are 
realized . 

5 As mentioned above, the compound machine 100 

of the first embodiment includes a plurality of 
applications 130 and a plurality of control services, 
and each of those operates as a process . In each 
process, one or more threads are generated and the 

10 threads are executed in parallel. The control services 
provide common services to the applications 130. User 
services on image formation such as copying, printing, 
scanning and sending facsimile are provided while the 
processes are executed in parallel, the threads are 

15 executed in parallel, and interprocess communication is 
performed. A third party vendor can develop an 
application 117 for the compound machine 100, and can 
executes the application in an application layer above 
the control service layer in the compound machine 100. 

20 Fig.l shows an example including the new application 
117 . 

In the compound machine of the first 
embodiment, although processes of applications 130 and 
processes of control services operate, each of the 
25 application and the control service can be a single 



process. An application in the applications 130 can be 
added or deleted one by one. 

The installer 118 is used for installing the 
external application 117 into the HDD 103. In the 
compound machine 100 of this embodiment, the external 
application 117 is stored in an IC card such as a flash 
card. The installer 118 installs the external 
application 117 into the HDD 103. The external 
application launch part 131 launches the external 
application 117 from the HDD 103, so that the external 
application operates on the application layer. On the 
other hand, preinstalled applications 130, control 
services, the HDD diagnosing part 132 and the external 
application launch part 131 are embedded in a flash 
memory before shipping, and are launched by the 
compound machine initializing part 129 when launching 
the compound machine 100 (at the time of power on) . 

In the following, the configuration of the 
external application launch part 131 will be described. 
Fig. 2 is a block diagram showing functional 
configuration of the external application launching 
part of the compound machine 100 of the first 
embodiment. As shown in Fig. 2, the external 
application launch part 131 includes an initializing 
part 201, an option analyzing part 202, a HDD diagnosis 
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result communication part 203, a flash memory 
management part 204, a launch setting processing part 
205, an application description processing part 206, a 
license determining part 207 and an application 
5 launching part 208. 

The HDD 103 includes one or more external 
applications 117, a launch setting file 221 in which 
data specifying one or more external applications to be 
launched from the HDD 103 is stored, and an application 

10 description file 222 in which various information of 
external applications is included. 

Also, the IC card 240 includes one or more 
external applications 117, a launch setting file 221 in 
which data specifying external applications to be 

15 launched is stored, and an application description file 
222 in which various information of external 
applications is included. The IC card 240 is a 
nonvolatile recording medium such as an flash card for 
example. In addition, a SD (secure digital) card can 

20 be used as the IC card. Data input/output is performed 
through the IC card interface part 230. Although the 
launch setting file 221 and the application description 
file 222 are stored in a recording medium in which the 
external application is stored according to the present 

25 embodiment, the launch setting file 221 and the 
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application description file 222 can be stored in other 
recording medium such as the flash memory 210 or other 
recording medium or a server connected to the compound 
machine via a network. 
5 The flash memory 210 includes a launch 

selection data 211, an extension setting data 213 (also 
can be refereed to as an extension function setting 
data 213) , an external application presence or absence 
data 214, and a configuration file 212. Although the 

10 above-mentioned data and files are stored in the flash 
memory 210 in this embodiment, the above-mentioned data 
and files can be stored in other nonvolatile memory. 

The initializing part 201 initializes the 
external application launch part 131. The option 

15 analyzing part 202 analyzes option parameters of a 

command specified when the external application launch 
part 131 is launched by the compound machine 
initializing part 129. 

The HDD diagnosing result communication part 

20 203 waits for end of diagnosis of the HDD 103, and 

receives the result by using interprocess communication 
such as message sending. The HDD diagnosing result 
communication part 203 determines status .of the HDD 103 
according to the received diagnosis result. 

25 The flash memory management part 204 reads 
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data and/or files stored in the flash memory 210 and 
writes data and/or files in the flash memory 210. More 
specifically, the flash memory management part 204 
reads the launch selection data 211, and determines a 
5 medium from which the external application is launched. 
The flash memory management part 204 reads the 
extension setting data 213 and determines whether an 
extension is used, the '^extension'' is a function 
provided by the external application 117 for the 
10 compound machine 100. The flash memory management part 
204 writes the external application presence or absence 
data 214. 

The launch setting processing part 205 reads 
the launch setting file 221 stored in the HDD 103 

15 and/or the IC card 240, and analyses the file 221. In 
addition, the launch setting processing part 205 checks 
whether an program name is set in the launch setting 
file 221 so as to determine whether the external 
application 117 is installed. The application 

20 description processing part 206 reads the application 
description file 222 stored in the HDD 103, and 
analyses the application description file 222. The 
license determining part 207 determines validity of a 
license key in the application description file 222 . 

25 The application launching part 208 launches 
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the external application stored in the HDD 103 or the 
IC card 240. At this time, the external application 
117 is launched by issuing an execution command stored 
in the application description file 222. 
5 Next^ information in the launch setting file 

221 stored in the HDD 103 or the IC card 240 will be 
described. The launch setting file 221 includes a list 
of program names of the external applications 117 
installed in the HDD 103 or the IC card 240. For 
10 example, each time when the installer 118 installs an 
external application in the HDD 103, a program name of 
the external application is added in a format : 
'^program name, program file name of the external 
application" . 

15 Fig. 3 shows an example of information in the 

launch setting file 221. As the program name of the 
external application, a program file name of a file 
system of the HDD 103 such as "xx . xxx . sample , 
yy-yy-test" is stored as shown in Fig. 3. The program 

20 name is unique in the compound machine 100. 

Next, the application description file 222 
stored in the HDD 103 or the IC card 240 will be 
described. The application description file 222 exists 
for each external application, and includes attribute 

25 information of the external application. 
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The application description file 222 is 
stored, with the external application, in a recording 
medium for installing. The application description 
file 222 is stored in the HDD 103 when the external 
5 application is installed in the HDD 103 from the 

recording medium for installing. Therefore, when a 
plurality of external applications are stored in the 
HDD 103, a plurality of application description file 
222 exist for the applications. 

10 Fig. 4 shows an example of the application 

description file 222. As shown in Fig. 4, the 
application description file 222 includes a program 
name, a display name, version, a vendor name, a 
execution command, an install medium number, a total 

15 number of install mediums, a total number of installed 
install mediums, install date and time, and a license 
key . 

The items of the program name, display name, 
version, vendor name and execution command are set by 

20 the developer of the external application when the 

external application is installed in a recording medium 
for install. The program name indicates the program 
name of the external application. After the install, 
the program name becomes the program name in the launch 

25 setting file 221. 



The display name is displayed on an display 
part of the operation panel when the external 
application is installed by the installer 118 or when 
the external application is launched by the external 
application launch part 131. 

The version is a character string indicating 
version information of the external application, and is 
displayed on an display part of the operation panel 
when the external application is installed by the 
installer 118 or when the external application is 
launched by the external application launch part 131. 

The vendor name is a character string 
indicating the vendor name that developed the external 
application, and is displayed on an display part of the 
operation panel when the external application is 
installed by the installer 118 or when the external 
application is launched by the external application 
launch part 131. 

The execution command is a command for 
executing the external application 117, and is 
specified by using relative path. If necessary, 
command line option can be specified. This command is 
executed by the external application launch part 131. 

When the external application is divided into 
a plurality of mediums for installing, the install 



medium number indicates a position of the medium. If 
the application is stored in one medium, 0 is set. The 
install medium number is displayed on a display part of 
the operation panel when the external application is 
installed by the installer 118 in to the HDD. 

The total number of the install mediums is 
the total number. When the application is installed in 
one medium, 0 is set as the number. The total number 
of installed install mediums is a total number of 
installed install mediums. 

The install date and time indicates date and 
time when the application was installed. The date and 
time is displayed in an user interface of the installer 
118 . 

The license key indicates a license key of 
the external application. The license key is input by 
the user at the time of install of the application. 

In the above-mentioned example, the launch 
setting file and the application description file are 
stored in the HDD when the external .application is 
installed. However, each of the launch setting file 
and the application description file can be stored in 
any medium or apparatus by using a method different 
from the above-mentioned method. 

Next, each data and file stored in the flash 



memory 210 will be described. The configuration file 
212 indicates programs to be launched among control 
services and existing preinstalled applications such as 
the printer application 111 and copy application 112. 
The configuration file is referred to by the compound 
machine initializing part 129 when the compound machine 
is powered on. 

Fig. 5 shows setting information of the launch 
selection data 211, extension setting data 213 and 
external application presence or absence data 214. The 
launch selection data 211 indicates at least one stored 
location of the external application to be launched. 
That is, the launch selection data 211 indicates from 
which medium the external application is to be launched. 
As shown in Fig. 5, as the launch selection data 211, 
^^HDD'' or ^^IC card" can be set, in addition, a plurality 
of items can be set.. That is, both of ''HDD'' and ''IC 
card'' can be set. The launch selection data 211 is set 
via a initial setting screen displayed on the operation 
panel 910 and is referred to by the external 
application launch part 131. 

If '^HDD'' is set as the launch selection data 
211, only an external application that is stored in the 
HDD 103 is launched. If ''IC card" is set in the launch 
selection data 211, only an external application that 
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is stored in the IC card 240 is launched. If ''HDD and 
IC card" is set as the launch selection data 211, 
external applications stored in the HDD and the IC card 
are launched. 

5 The extension setting data 213 indicates 

whether an extension of the compound machine 100 
provided by the external application is used, that is, 
indicates whether the external application is to be 
launched or not. As shown in Fig. 5, ^'launch" or ''not 

10 launch'' is set as the extension setting data 213. The 
extension setting data 213 is set via the initial 
setting screen displayed on the operation panel 910, 
and is referred to by the external application launch 
part 131. When "launch" is set in the extension 

15 setting data 213, the external application is launched. 
When "not launch" is set in the extension setting data 
213, the external application is not launched. 

The external application presence or absence 
data 214 indicates information whether the external 

20 application is installed or not in the HDD 103 or the 
IC card 240. The external application presence or 
absence data 214 is set, for example, by the external 
application launch part 131, and is referred to by the 
SCS 122. When "presence" is set in the external 

25 application presence or absence data 214, items of 
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extension setting are displayed on the initial setting 
screen by the SCS 122. When ''absence^' is set in the 
external application presence or absence data 214, 
items of extension setting are not displayed on the 
5 initial setting screen. 

In the following, initialization of the 
compound machine 100 will be described. The 
initialization is performed before launch of the 
external application. Fig. 6 is a flowchart showing 

10 procedure of the initialization by the compound machine 
initializing part 129. When the compound machine 100 
is powered on, a ROM monitor (not shown in the figure) 
initializes hardware resources and diagnoses a 
controller board. After that, the general OS 121 

15 launches. Then, the ROM monitor launches the compound 
machine initializing part 129 on the general OS 121. 
The compound machine initializing part 129 is a process 
launched first in the general OS 121. 

The compound machine initializing part 129 

20 read the configuration file 212 from the flash memory 
210, and launches control services according to 
information in the configuration file 212 in step S601. 
Next, according to the setting information of the 
configuration file 212, preinstalled existing 

25 applications are launched such as the printer 



application 111, the copy application 112, the scanner 
application 114, the fax application 113, the net file 
application 115 and the process check application 116 
in step S602. Then, the HDD diagnosing part 132 is 
launched and diagnosis of the HDD 103 is performed in 
step S603. Then, checking of physical defect, checking 
of file systems and the like start. Next, the external 
application launch part 131 is launched in step S604. 

Next, launching process of the external 
application performed by the external application 
launch part 131 will be described. Fig. 7 is a 
flowchart showing the procedure. 

First, the external application launch part 
131 reads extension setting data 213 from the flash 
memory 210, and checks whether the extension setting 
data 213 indicates ^'launch'' in step S701. If the 
extension setting data 213 indicates ^^not launch" (No : 
step S701) , the process ends without launching the 
external application . 

If the extension setting data 213 indicates 
^^launch" (Yes : step S701) , the launch selection data 
211 is read from the flash memory 210, and checks 
setting information of the launch selection data 211 to 
determine a medium or mediums from which the external 
application 117 is launched in step S702. When the 
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information of the launch selection data 211 includes 
^"HDD", that is, when the launch selection data 211 is 
'"HDD" or ^'HDD and IC card", the external application 
launching part enters a wait state for diagnosing 
5 result by the HDD diagnosing part 132 . 

When the external application launching part 
receives the diagnosing result from the HDD diagnosing 
part 132 in step S703, the external application launch 
part 131 determines whether the result indicates normal 

10 or abnormal in step S704. If the result indicates 

abnormal (No: step S704) , an error message is displayed 
on a display part of the operation panel 910 and the 
external application 117 is not launched. 

When the result indicates normal (Yes : step 

15 S704) , the external application launch part 131 checks 
whether the launch setting file 221 exists in a medium 
indicated by the launch selection data 211 in step S705. 

That is, if the application is to be launched 
from the HDD 103 according to the setting of the launch 

20 selection data 211, the external application launch 
part 131 checks whether the launch setting file 221 
exists in the HDD 103. If the external application is 
to be launched from the IC card 240 according to the 
setting of the launch selection data 211, the external 

25 application launch part 131 checks whether the launch 



setting file 221 exists in the IC card 240. In 
addition, when external applications are to be launched 
from both of the HDD 103 and the IC card 240, the 
external application launch part 131 checks whether the 
launch setting files exist in both of the HDD 103 and 
the IC card 240. 

When the launch setting file 221 does not 
exists (No in step S705) , the external application 
launch part 131 determines that the external 
application is not installed in the medium, so that 
^^absence" is set in the external application presence 
or absence data 214 in step S712. 

When the launch setting file 221 exists (Yes 
in step S705) , the external application launch part 131 
further checks whether the launch setting file 221 
includes a program name of an external application in 
step S706. If the launch setting file 221 does not 
include the program name of the external application 
(No in step S706) , the external application launch part 
131 determines that the external application is not 
installed in the medium, so that the external 
application launch part 131 sets "absence'' in the 
external application presence or absence data 214 in 
step S712. 

If the launch setting file 221 includes the 
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program name of the external application (Yes in step 
S706) , the external application launch part 131 
determines that the external application 117 is 
installed, so that ^^presence'' is set in the external 
5 application presence or absence data 214 in step S707. 

Next, the external application launch part 
131 reads the application description file 222 of the 
external application 117 from the medium indicated by 
the launch selection data 211 in step S708. Then, the 

10 external application launch part 131 determines 
validity of the license key in the application 
description file 222 to determine whether the license 
key is expired, or abnormal or the like in step S709. 
At this time, if it is determined that the license key 

15 is invalid, the external application 117 is not 

launched, and an message indicating the license key is 
invalid is displayed on the operation panel 910. 

When the license key is valid, the external 
application launch part 131 launches the external 

20 application from the medium indicated by the launch 

selection data 211 in step S710. Then, the processes 
from the step S708 to step S710 are repeated for every 
external application set in the launch setting file 221 
in step S711. Accordingly, as shown in Fig. 2, all 

25 external applications that are installed in specified 
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mediums are launched to be executed on the application 
layer . 

In the above-mentioned procedure, instead of 
setting the external application presence or absence 
5 data 214 by the external application launch part 131, 
the external application presence or absence data 214 
can be also set when storing an external application in 
a medium. 

Information in the extension setting data and 

10 the launch selection data can be set from the operation 
panel 910 of the compound machine 100. Fig. 8 shows the 
initial setting screen. The initial setting screen is 
displayed by calling drawing functions of the function 
library of the OCS 126 by the SCS 122. At this time, 

15 as shown in Fig. 2, the SCS 122 refers to the external 
application presence or absence data 214 in the flash 
memory 210. When the external application presence or 
absence data 214 indicates ^^present", that is, when the 
external application is installed in a medium specified 

20 by the launch selection data 211, an item of ''launch of 
extension" appears in the setting screen for operator 
in the initial setting screen as shown in Fig, 8. In 
the item of ^'launch of extension", ^^launch" or '^not 
launch" can be selected. If ^'launch" is selected, 

25 '^launch" is set in the extension setting data 213 by 
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the SCS 122. If "not launch" is selected, ''not launch" 
is set in the extension setting data 213. 

Next, a hardware configuration of the 
compound machine 100 will be described. Fig. 9 is a 
hardware block diagram of the compound machine 100 of 
the first embodiment. As shown in Fig. 9, the compound 
machine includes a controller board 900, an operation 
panel 910, a fax control unit (FCU) 920, a USB 930, an 
IEEE1394 940, and a printer 950. The controller board 
900 includes an ASIC 901 to which a CPU 902, a SDRAM 
903, a SRAM 908, a flash memory (flash ROM) 210, an IC 
card interface part 230 and HDD 103 are connected. The 
operation panel 910 is directly connected to the ASIC 
901. The FCU 920, the USB 930, the IEEE1394 940 and 
the printer 950 are connected to the ASIC 901 via a PCI 
bus . 

As mentioned above, the flash memory 210 
stores the launch selection data 211, the extension 
setting data 213, the external application presence or 
absence data 214 and the configuration file 212. In 
addition, the flash memory 210 stores programs of the 
general OS 121, control services and existing 
applications such as printer application 11 and the 
copy application 112 and the like. 

The IC card 240 is inserted in the IC card 
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interface part 230 through which the IC card 240 and 
the compound machine 100 exchange data. The IC card 
240 can be used as a recording medium storing an 
external application to be launched from the IC card. 
5 The IC card can be also used as a recording medium for 
install. In this case, a developed external 
application is stored in the IC card 240, so that the 
installer 118 installs the external application from 
the IC card 240 to the HDD 103. 

10 As mentioned above, according to the compound 

machine 100 of the first embodiment, the external 
application launch part 131 selects one of the HDD 103 
or the IC card 240 or both of them as a location or as 
locations from which one or more applications are 

15 launched for the compound machine 100. In addition, 
according to the compound machine 100 of the first 
embodiment, the compound machine 100 can selects an 
medium in which an external application is stored. 
Thus, the external application can be easily launched, 

20 so that various functions realized by the external 

applications can be provided for the compound machine 
100. In addition, necessary functions provided by the 
external applications can be realized without any 
problem even when the hardware resources such as memory 

25 capacity are limited. 
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Although the external application launch part 
is included in the compound machine as a program 
according to the above-mentioned embodiment, the 
external application launch part may be stored in an IC 
5 card, for example. Then, the external application 

launch part can be installed into the compound machine 
or launched from the IC card. In addition, the 
external application launch part may be stored in a 
computer connected to the compound machine via a 

10 network, so that the external application launch part 
can be installed in the compound machine or can be 
launched from the computer. These examples can be also 
adopted for other embodiments of the present invention. 
(Second embodiment) 

15 In the compound machine 100 of the first 

embodiment, the HDD 103 or the IC card 240 is selected, 
or, both of the HDD 103 and the IC card 240 are 
selected by using the initial setting screen, and all 
applications installed in the selected mediums are 

20 launched. On the other hand, according to the compound 
machine 100 of the second embodiment, only necessary 
external applications can be selected from among the 
installed external applications. 

A functional configuration, a hardware 

25 configuration and an external application launch part 
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131 according to the second embodiment are the same as 
those of the first embodiment. 

In the compound machine 100 of the second 
embodiment, information of the extension setting data 
5 213 stored in the flash memory 210 and launch processes 
by the external application launch part 131 are 
different from the first embodiment. 

Fig. 10 is an example of the information of 
the extension setting data 213 of the compound machine 

10 100 of the second embodiment. As shown in Fig. 10, the 
extension setting data 213 includes setting data 
indicating whether the external applications are 
launched or not (extension is used or not) in the same 
way as the first embodiment. In addition, the 

15 extension setting data 213 includes setting whether to 
launch or not to launch for each application. '"Launch" 
or ^^not launch" for each external application is set 
via the initial setting screen that is displayed on the 
operation panel 910 only when the extension is set to 

20 be ''launch". The setting of ''Launch" or "not launch" 
for each external application is referred to from the 
external application launch part 131. An external 
application for which ''launch" is set is launched, and 
an external application for which "not launch" is set 

25 is not launched. 
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Next, a launching process of the external 
application by the external application launch part 
will be described. Fig. 11 is a flowchart showing the 
procedure of the launching process of the external 
5 application. 

Processes from determination whether the 
extension is used or not (step SllOl) to determination 
of the validity of the license key (step S1109) are the 
same as those of the first embodiment (step S701 - step 
10 S709) . 

If the license key is valid, the external 
application launch part 131 launches an external 
application from a medium indicated by the launch 
selection data 211 in step SlllO. Then, processes from 

15 step S1108 to Sllll are repeated for each external 

application to which ^'launch" is set in the extension 
setting data 213. Accordingly, if the launch selection 
data 211 indicates "HDD" and ''IC card", only external 
applications set in the extension setting data 213 are 

20 selected from among all external applications stored in 
the HDD 103 and the IC card 240. 

The information indicating whether an 
external application is launched or not launched in the 
extension setting data 213 can be set from the 

25 operation panel. Fig. 12 shows information in the 
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initial setting screen displayed on the operation panel 
910. The initial setting screen includes a setting 
screen for operator. The setting screen for operator 
includes items of ^^launch of external application'' in 
5 addition to items of ^^launch of extension" and ^^launch 
selection". In the item of ^'launch of external 
application"^ ^'launch" or ''not launch" can be selected. 
If ''launch" is selected, the SCS 122 sets "launch" in 
the extension setting data 213. If ''not launch" is 
10 selected, the SCS 122 sets "not launch" in the 

extension setting data 213. Other items are set in the 
same way as the first embodiment. 

In the setting screen shown in Fig. 2, for 
example, if "HDD" is selected as launch selection data, 
15 external applications stored in the HDD is shown in the 
item of "external application launch". 

As mentioned above, according to the compound 
machine 100 of the second embodiment, only applications 
with which "launch" is associated are launched. Thus, 
20 if many external applications exists, only necessary 
functions can be executed, so that hardware resources 
such as memory capacity can be saved and process 
efficiency can be improved. 
(Third embodiment) 
25 According to the compound machine 100 of the 
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first and second embodiments, the external application 
is launched from the HDD 103 and/or the IC card 240. 
According to the third embodiment, an external 
application that is stored in a computer connected to a 
5 network can be launched, and one or more of the HDD 103, 
the IC card 240 and the network can be selected as a 
location from which an external application is launched. 

Launch of an external application from a 
computer on a network according to the third embodiment 

10 may include steps for downloading the external 

application from the computer, storing the external 
application temporarily, and launching the external 
application. In addition, the launch may include steps 
for installing the external application from the 

15 computer and launching the external application. 

The functional configuration and the hardware 
configuration of the compound machine 100 of the third 
embodiment are the same as those of the first and 
second embodiment. The configuration of the external 

20 application launch part, launch processes of the 

external application and the launch selection data in 
the flash memory 210 of the third embodiment is 
different from the compound machine 100 of the first 
embodiment . 

25 Fig. 13 is a block diagram showing functional 
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configuration of the external application launch part 
1331 of the compound machine 100 of the third 
embodiment. As shown in Fig. 13, the external 
application launch part 1331 includes an initializing 
5 part 201, an option analyzing part 202, a HDD diagnosis 
result coznmunication part 203, a flash memory 
management part 204, a launch setting processing part 
205, an application description processing part 206, a 
license determining part 207 and an application 

10 launching part 208 and a communication part 1332. 

In the same way as the first embodiment, the 
IC card 240 and HDD 103 stores one or more external 
applications 117, launch setting files 221 and 
application description files 222. 

15 The flash memory 210 includes a launch 

selection data 1351, an extension setting data 213, an 
external application presence or absence data 214, and 
a configuration file 212. 

The compound machine 100 of this embodiment 

20 is connected to a network such as the Internet 1310 to 
which computers 1320 and 1340 are connected. 

The computer 1320 stores a launch setting 
file 1321, one or more external application 117, and 
application description files corresponding to the 

25 external application in a storing area such as a hard 
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disk. The computer 1340 stores a launch setting file 
1341 . 

The communication part 332 of the external 
application launch part 1331 receives the launch 
5 setting file 1321 or 1341, the application description 
file 1322 and external applications from the computers 
1320 and 1340 according to the http protocol or the ftp 
protocol . 

Next, information in the launch setting files 

10 1321 and 1341 will be described. Fig. 14 shows an 
example of the launch setting file 1321 or 1341. 

The launch setting file basically includes a 
list of program names of the external applications 117 
in the same way as the launch setting file in the HDD 

15 103 and the IC card 240 in the first embodiment. 

According to the third embodiment, the launch setting 
file includes data described by http format as shown in 
Fig. 14 if the http protocol is used for communication 
between the compound machine and the computer. If ftp 

20 protocol is used, the launch setting file includes 
similar information as the first embodiment. 

The program name includes URL of the 
application storing area of the computer 1320. The 
program name is unique in the computer 1320 . 

25 According to the present embodiment, the 
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launch setting file can be stored in the computer 1320 
that stores the external application. The launch 
setting file can be also stored in another computer 
1340 instead of the computer 1340. If the launch 
5 setting file is stored in the computer 1340 that does 
not stores the external application, the program name 
needs to be written such that the program name 
indicates the URL of the computer 1320 that includes 
application storing area. In addition, the launch 
10 setting file can be also stored in the compound machine 
100. 

Next, the launch selection data 1351 
according to the third embodiment will be described. 
Fig. 15 shows setting information of the launch 

15 selection data 1351 . The launch selection data 1351 
indicates a storing destination of the external 
application to be launched. As shown in Fig. 15, as the 
launch selection data 1351, "HDD", ^^IC card", "http" or 
^'ftp" can be set, in addition, a plurality of items can 

20 be set among them. The launch selection data 211 is 
set via a initial setting screen displayed on the 
operation panel 910 and is referred to by the external 
application launch part 131. 

If "HDD" is set as the launch selection data 

25 1351, only an external application that is stored in 



the HDD 103 is launched. If ''IC card'' is set in the 
launch selection data 1351, only an external 
application that is stored in the IC card 240 is 
launched . 

If the launch selection data 1351 indicates 
^^http'' or "ftp", the compound machine 100 receives one 
or more external applications stored in an application 
storing area on the Internet 1310, and launches the one 
or more external applications. If "http'' is set, the 
application storing area is accessed by using the http 
protocol. If "ftp" is set, the application storing 
area is accessed by using the ftp protocol. 

In addition, the launch selection data 1351 
includes launch setting file addresses, in which one 
setting file address indicates an address for accessing 
by using the http protocol and another setting file 
address indicates an address for accessing by using the 
ftp protocol. The setting file addresses are also set 
by using the initial setting screen displayed on the 
operation panel 910, and the setting file addresses are 
referred to by the external application launch part 131. 

That is, first, the external application 
launch part 131 refers to the launch setting file 
address (URL) in the launch selection data 1351. Then, 
the external application launch part 131 refers to the 
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iaunch setting file 1321 or 1341, and receives the 
external application indicated by the launch setting 
file, and launches the external application. 

The extension setting data 213 is the same as 
5 the first embodiment. In addition, same as the second 
embodiment, ^^launch" or ^^not launch" can be set for 
each external application. 

Next, launch processes for the external 
application performed by the external application 
10 launch part 1331 will be described according to the 
third embodiment. Fig. 16 is a flowchart showing the 
procedure . 

Firsts the external application launch part 
1331 reads extension setting data 213 from the flash 

15 memory 210, and checks whether the extension setting 
data 213 indicates ""launch" in step S1601, If the 
extension setting data 213 indicates ""not launch" (No : 
step S1601) , the process ends without launching the 
external application . 

20 If the extension setting data 213 indicates 

""launch" (Yes : step S1601) , the launch selection data 
1351 is read from the flash memory 210, and checks 
setting information of the launch selection data 1351 
to determine a medium or mediums from which the 

25 external application 117 is launched in step S1602. 
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When the information of the launch selection data 1351 
includes ^'HDD", that is, when the launch selection 
data 1351 is '"HDD" or '"HDD and IC card", the external 
application launch part 1331 enters a wait state for 
5 diagnosing result by the HDD diagnosing part 132. 

When the external application launch part 
1331 receives the diagnosing result from the HDD 
diagnosing part 132 in step S1603, the external 
application launch part 1331 determines whether the 
10 result indicates normal or abnormal in step S1604. If 
the result indicates abnormal (No: step S1604) , an 
error message is displayed on a display part of the 
operation panel 910 and the external application 117 is 
not launched. 

15 When the result indicates normal (Yes : step 

S1604) , the external application launch part 1331 
checks whether the launch selection data 1351 includes 
'"http" or ''ftp'' in step S1605. If the launch selection 
data 1351 includes "^http" or ''ftp", the external 

20 application launch part 1331 accesses the launch 

setting file address indicated in the launch selection 
data 1351 in step S1606. If "http" is set in the 
launch selection data 1351, the http protocol is used. 
If "ftp" is set in the launch selection data 1351, the 

25 ftp protocol is used. 
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The external application launch part 1331 
checks whether the launch setting file exists in a 
medium indicated by the launch selection data 1351 in 
step S1607 to determine if the external application 
5 exists . 

That is, if the application is to be launched 
from the HDD 103 according to the setting of the launch 
selection data 1351, the external application launch 
part 131 checks whether the launch setting file 221 

10 exists in the HDD 103. If the external application is 
to be launched from the IC card 240 according to the 
setting of the launch selection data 1351, the external 
application launch part 131 checks whether the launch 
setting file 221 exists in the IC card 240. If the 

15 setting of the launch selection data is ^^http." or ^'ftp", 
the compound machine 100 checks whether the launch 
setting exists in the address accesses in step sl606. 

When the launch setting file does not exists 
(No in step S1607) , the external application launch 

20 part 1331 determines that the external application is 
not installed in the medium, so that ''^absence" is set 
in the external application presence or absence data 
214 in step S1614. 

When the launch setting file exists (Yes in 

25 step S1607) , the external application launch part 1331 
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further checks whether the launch setting file includes 
a program name of an external application in step S1608 . 
If the launch setting file does not include the program 
name of the external application (No in step S1608) , 
5 the external application launch part 1331 determines 
that the external application is not installed in the 
location, so that the external application launch part 
1331 sets ^^absence" in the external application 
presence or ahsence data 214 in step S1614. 

10 If the launch setting file includes the 

program name of the external application (Yes in step 
S1608) , the external application launch part 1331 
determines that the external application is installed, 
so that ^^presence''' is set in the external application 

15 presence or absence data 214 in step S1609. 

Next, the external application launch part 
1331 reads the application description file 222 of the 
external application 117 from the location indicated by 
the launch selection data 1351 in step S1610. Then, 

20 the external application launch part 1331 determines 
validity of the license key in the application 
description file 222 to determine whether the license 
key is expired, or abnormal or the like in step S1611. 
At this time, if it is determined that the license key 

25 is invalid, the external application 117 is not 
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launched, and an message indicating the license key is 
invalid is displayed on the operation panel 910. 

When the license key is valid, the external 
application launch part 1331 launches the external 
5 application from the location indicated by the launch 
selection data in step S1612. 

At this time, if ^'http'^ or "'ftp" is set in 
the launch selection data 1351, the compound machine 
100 temporarily downloads the external application from 
10 the application storing area indicated by the launch 

setting file 1321 or 1341, and launches the downloaded 
external application. Then, the processes from the 
step S1610 to step S1612 are repeated for every 
external application set in the launch setting file in 
15 step S1613. 

When launching a plurality of external 
applications in the application storing area on the 
Internet 1310, if the external applications are 
downloaded one by one as required, efficiency of 
20 commutation is not good. Thus, it is desirable that 
all external applications indicated by the launch 
setting file 1321 or 1341 are downloaded at the time 
when accessing the application storing area for the 
first time. 

25 Accordingly, as shown in Fig. 2, all external 
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applications that are installed in specified locations 
are launched to be executed on the application layer. 

Also in the third embodiment, information in 
the launch selection data can be set from the operation 
5 panel 910 of the compound machine 100. Fig. 17 shows 
the initial setting screen. In the same way as the 
first embodiment, the initial setting screen is 
displayed by calling drawing functions of the function 
library of the OCS 126 by the SCS 122. At this time, 

10 as shown in Fig. 17, the SCS 122 refers to the external 
application presence or absence data 214 in the flash 
memory 210. When the external application presence or 
absence data 214 indicates '^present", that is, when the 
external application is installed in a location 

15 specified by the launch selection data, items of 

^^launch of extension'', ^^launch selection" and '^launch 
setting file address" appears in the setting screen for 
operator in the initial setting screen as shown in 
Fig. 17. The item of ^^launch of extension" is the same 

2 0 as that of the first embodiment. 

The item of ^'launch selection" corresponds to 
the launch selection in the launch selection data 1351. 
As the ^'launch selection", one or more can be selected 
from among ^^HDD", "IC card", ^^http" and ^^ftp". The 

25 selected information is set in the launch selection 
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data 1351 by the SCS 122. 

In the item of ''launch setting file address", 
an address of the launch setting file 1321 or 1341 is 
specified. The address is specified for both of the 
5 cases using the http protocol and using the ftp 

protocol. The setting information is also set in the 
launch selection data 1351 by the SCS 122. 

As mentioned above, according to the compound 
machine 100 of the third embodiment, the external 

10 application launch part 1331 selects one or more 

locations from among the location on the Internet, HDD 
103 and the IC card 240, and launches one or more 
applications from the selected locations. Accordingly, 
even when the external application exists in a location 

15 on the Internet, the application can be easily launched, 
so that various functions can be provided to the 
compound machine 100. 

Although external application is stored only 
in the computer 1320 according to the third embodiment, 

20 external applications to be launched by the compound 
machine 100 can be. stored more computers on the 
Internet. In this case, a plurality of addresses of 
launch setting files may be set in the launch selection 
data 1351, or, a plurality of addresses of storing 

25 areas of the applications can be set in an launch 



setting file. 

In addition, the compound machine 100 
downloads an external application from a location on 
the Internet every time when the external application 
is required according to the third embodiment. Instead 
of this method, the compound machine 100 may download 
and install an external application when the compound 
machine access the external application for the first 
time, so that the external application can be launched 
from the HDD 103 from the next launch. 
(Fourth embodiment) 

In the first to third embodiments, the 
external application launch part 131 is provided in the 
compound machine 100 as shown in Fig.l. In the fourth 
embodiment, a VAS (virtual application service) 
includes the external application launch part 131 as 
shown in Fig. 18. 

As shown in Fig. 18, the VAS 140 is provided 
between applications and control services. The VAS 140 
is a software module that operates as a server process 
for applications and operates as a client process for 
control services. The VAS 140 includes, for example, 
capabilities for absorbing version differences between 
APIs used by an application and APIs provided by a 
control service, and for hiding predetermined functions 
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of control services against applications. 

According to the fourth embodiment, the 
functions of the external application launch part 131 
are included in the VAS 140, so that the VAS 140 can 
5 launch external applications by referring to the launch 
setting file and the like in the same way as performed 
by the external application launch part 131. In 
addition, the VAS 140 has a capability for performing 
launch control. In the launch control, the VAS 140 

10 tentatively launch an application, and obtains 

information on the application (such as resources used 
by the application) from the application, and 
determines whether the application can be executed on 
the compound machine 100. The tentative launch is to 

15 launch the application only for obtaining the 

information on the application by using interprocess 
communication between the application and the VAS 140. 
The application can be developed such that the 
tentative launch is available, and the application is 

20 tentatively launched when the VAS instruct tentative 
launch by using a parameter. 

Although the launch selection data and the 
extension setting data are produced by using the 
initial setting screen displayed by the SCS 122 in the 

25 first to third embodiment, the VAS 140 can display a 



-53- 



setting screen for setting the launch selection data 
and the extension setting data and the like, and 
produces the launch selection data and the extension 
setting data and the like according to the fourth 
5 embodiment. 

The VAS 140 is launched, for example, by the 
compound machine initializing part 129. In addition, 
the VAS 140 can be stored in a location (IC card, a 
server on a network, or the like) outside of the 

10 compound machine 100, so that the VAS 140 can be 
launched from the location. 

As mentioned above, according to the present 
invention, an image forming apparatus that includes 
service modules for performing system side processes on 

15 image formation is provided, wherein applications can 

be added to the image forming apparatus separately from 
the service modules . The image forming apparatus 
includes an application launch part for referring to 
launch selection information indicating at le^st a 

20 location that stores one or more applications, and 
launching the one or more applications from the at 
least a location according to the launch selection 
information . 

According to this invention, when 

25 applications are stored in various locations, the image 
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forming apparatus can select one or more locations and 
launch applications from the one or more locations. 
Thus, an image forming apparatus that can provide 
various capabilities can be provided in which launch of 
5 applications can be performed selectively. 

In the image forming apparatus, , the at least 
a location may be at least one of a hard disk device, a 
recording medium removable from the image forming 
apparatus, a computer connected to the image forming 
10 apparatus via a network. 

The image forming apparatus may further 
includes: a part for displaying a setting screen for 
setting the launch selection information on a display 
part of the image forming apparatus, and storing 
15 information input from the setting screen as the launch 
selection information . 

Accordingly, the user can select a location 
from which an application is launched, so that the 
image forming apparatus can provide various 
20 capabilities flexibly . 

In the image forming apparatus, the 
application launch part may launch the application by 
referring to information on the application. 

The information on the application may be a 
25 name or address information of an application that is 



stored in the location storing the application. 
According to this invention, required applications can 
be launched with reliability. 

In image forming apparatus, the application 
launch part determines whether the application is 
installed at the location according to presence or 
absence of predetermined information on the application, 
and the application launch part launches the 
application if the application is installed at the 
location . 

Accordingly, the image forming apparatus can 
automatically know installed applications and can 
launch the installed applications. The above-mentioned 
information may be stored in any location, for example, 
in a location same as the application or in a location 
separate from the location storing the application. 

In the image forming apparatus , the 
application launch part may refer to setting 
information including information indicating whether a 
predetermined application is to be launched, and the 
application launch part launches the predetermined 
application if the setting information includes 
information indicating the predetermined application is 
to be launched. The predetermined application may be 
an external application, for example. 
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According to this image forming apparatus, 
even when the predetermined applications exist, if 
extensions of the image forming apparatus provided by 
the predetermined applications are not used by the user, 
5 the image forming apparatus does not launch the 
predetermined applications, and the image forming 
apparatus launches only preinstalled applications . 
Thus, resources of the image forming apparatus can be 
saved and efficiency improves. 

10 In the image forming apparatus, the 

application launch part may refer to setting 
information including information indicating 
applications to be launched, and the application launch 
part launches the application indicated in the 

15 information. 

Thus, even when many applications are stored 
in various locations, only necessary applications can 
be launched, so that resources of the image forming 
apparatus can be saved and efficiency improves. 

20 In addition, the image forming apparatus 

further includes: a part for displaying a setting 
screen for setting. the setting information on a display 
part of the image forming apparatus, and storing 
information input from the setting screen as the 

25 setting information. Accordingly, the user can specify 
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necessary applications . 

The image forming apparatus may includes a 
virtual application service that operates as a client 
process for the services modules and operates as a 
5 server process for the applications, and the virtual 
application service includes the application launch 
part. Accordingly^ the virtual application service can 
launch various applications according to the launch 
selection information . 

10 The above-mentioned image forming apparatus 

may receive an application from the computer connected 
to the image forming apparatus via a network by using a 
http protocol or a ftp protocol, and the application 
launch part launches the received application. 

15 Accordingly, the image forming apparatus receives an 

application on the network by using an general network 
protocol such as the http protocol or the ftp protocol . 
Thus , the program for receiving the application can be 
developed easily. 

20 The present invention is not limited to the 

specifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the present invention. 
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